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[0001] This application claims the benefit of Korean Application No. 10-2002- 
0077009 filed on December 5, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

s Field of the Invention 

[0002] The present invention relates to a laundry dryer, and more particularly, to a 
laundry dryer having a gas combustion apparatus employing a flame holder for separating the 
flame exiting a mixing pipe. 
Discussion of the Related Art 
io [0003] A typical laundry dryer performs drying using hot air, which is drawn into a 

drying chamber through an inlet duct, under the power of a blower installed adjacent an outlet 
pipe, to be discharged from the drying chamber via a lint-filtering unit. The hot air may be 
generated by means of an electric heater or gas combustion. A gas dryer employs a gas 
combustion apparatus. 

is [0004] Referring to FIG 1, illustrating major components of a gas-combustion 

laundry dryer according to a related art, a cylindrical drum 1 together with front and rear 
supports 7 and 9 essentially establishes a drying chamber 5 in which drying is performed. A 
blower 17 is powered to discharge the drying air from the drum 1 via an outlet assembly 13 
including a lint filter 14, which are installed on the front side of the front support 7, and a lint 

20 duct 1 5 receiving the lint filter and communicating with the outlet assembly. The blower 1 7, 
mounted within a blower housing 18, is connected to the lint duct 15 and draws air from the 
drying chamber 5 for discharge via an outlet pipe 19 communicating with the blower housing. 

[0005] An air inlet duct 12, installed on the rear side of the rear support 9 to 
communicate with the drying chamber 5, supplies hot air to the drying chamber. One end of 
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a guide funnel 20 is tapered for connection to the inlet duct 12 at its entrance hole to guide hot 
air into the inlet duct. 

[0006] Referring to FIG 2, the other end (mouth) of the guide funnel 20 receives a 
length of a mixing pipe 24 for mixing primary air, i.e., external air entering through the inlet 
end of the mixing pipe, with gas injected from a gas nozzle 2. Thus, the outlet of the mixing 
pipe 24 extends a predetermined distance into the mouth of the guide funnel 20 while the gas 
nozzle 22, under the control of a valve 30, is disposed at its inlet to inject gas into the mixing 
pipe. The valve 30 thus controls the amount of gas introduced to the gas nozzle 22 via a gas 
supply pipe 23, which is connected a gas supply source (not shown). Accordingly, the gas 
from the gas nozzle 22 is controllably mixed with the primary air in a mixing passage 240 of 
the mixing pipe 24, which has a tapered circular cross-section. A spark plug 26 is installed 
at one side of the outlet of the mixing pipe 24, which, to ignite the gas-and-air mixture and 
thereby initiate a state of a gas combustion for generating the hot air to be guided into the inlet 
duct 12 by the guide funnel 20. 

[0007] In the operation of a laundry dryer as constructed above, the blower 17 is 
actuated to drawn in the air in the drying chamber 5 via the lint duct 15, thus creating a 
pressure differential causing air to flow into the drying chamber via the inlet duct 12. The 
air flowing into the inlet duct 12 is heated to a high temperature by the gas combustion 
apparatus. Namely, gas is injected into the mixing pipe 24 via the gas nozzle 22, and the 
primary air flows into the inlet of the mixing pipe 24 to be mixed with the gas therein. The 
gas-and-air mixture is then ignited by the spark plug 26 provided at the outlet of the mixing 
pipe 24, and combustion begins. Heat energy generated from the combustion of the gas 
heats the air flowing through the guide funnel 20, i.e., secondary air, and the thus-generated 
hot air is supplied to the entrance hole of the inlet duct 12. 
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[0008] Referring to FIG. 3, the circular cross-section of the outlet end of the mixing 
pipe 24 produces a contiguous flame having a generally elongated shape. The diameter and 
length of the flame, as well as its separation from the outlet end of the mixing pipe 24, vary 
according to operational parameters of the blower 17, such as its rotational speed and exhaust 
resistance, determining a state of balance between the gas combustion and the inflowing air. 
If the speed of the blower 17 is properly controlled, a flame F is formed near the outlet end of 
the mixing pipe 24, but if the blower speed is too high, the resulting flame formation is a 
flame F' separated (called "lifting") from the outlet end of the mixed pipe. If the rotational 
speed of the blower 17 is too low, the resulting flame formation is excessively elongated. A 
long flame may reach into the inlet duct 12 to cause overheating or may even reach into the 
drying chamber 5 and cause a fire. Therefore, blower parameters must be carefully 
controlled to prevent an imbalance between the combustion rate of the gas and the amount of 
air intake. Such control of the blower is difficult, and failure may be catastrophic. 

[0009] Moreover, the contiguous formation of the combustion flame F resulting from 
circular cross-section of the outlet of the mixing pipe 24 limits the contact area between the 
flame and the secondary air entering the guide funnel 20. Heating efficiency is a direct 
result of size of the flame-to-secondary air contact area. The reduced contact area also 
results in incomplete combustion due to an insufficient supply of secondary air to the flame, 
which produces an elongated, yellow flame producing excessive amounts of soot and toxic 
gases such as CO, NO x , and SO x . 

[0010] In addition, there is a tendency at the time of initial ignition by the spark plug 
26 for the gas-and-air mixture within the mixing pipe 24 to escape from its outlet end, without 
combustion, thus lowering ignition capability. 
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SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to a laundry dryer having a gas 
combustion apparatus that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

[0012] An object of the present invention, which has been devised to solve the 
foregoing problem, lies in providing a laundry dryer having a gas combustion apparatus, by 
which an initial ignition power is improved to enhance an ignition property. 

[0013] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which the length of a flame of gas combustion is reduced and 
the introduction of secondary air is increased. 

[0014] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which a main flame exiting a mixing pipe is separated into a 
plurality of resultant flames to facilitate a mixing of the flame with secondary air. 

[0015] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which a stable, high-temperature flame is produced while 
preventing backfiring. 

[0016] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which complete combustion is achieved. 

[0017] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which combustion is accelerated. 

[0018] It is another object of the present invention to provide a laundry dryer having a 
gas combustion apparatus, by which lifting and overheating conditions are prevented. 

[0019] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
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upon examination of the following or may be learned from a practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the subject 
matter particularly pointed out in the specification and claims hereof as well as in the 
appended drawings. 

5 [0020] To achieve these objects and other advantages in accordance with the present 

invention, as embodied and broadly described herein, there is provided a laundry dryer having 
a gas combustion apparatus. The apparatus comprises means for supplying gas; a mixing 
pipe, having a mixing passage extending from an inlet end to an outlet end, for mixing the gas 
supplied by the gas supplying means with primary air, the primary air and gas entering the 

10 mixing passage at the inlet end and a gas-and-air mixture exiting the mixing passage at the 
outlet end; and a flame holder, disposed at the outlet end of the mixing pipe, for separating the 
gas-and-air mixture exiting the mixing pipe into a complex plurality of jetted streams. 

[0021] It is to be understood that both the foregoing explanation and the following 
detailed description of the present invention are exemplary and illustrative and are intended to 

is provide further explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
20 illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings: 

[0023] FIG. 1 is an exploded perspective view of a general gas dryer; 
[0024] FIG 2 is a partial cutaway view of a gas combustion apparatus of a laundry 
dryer according to a related art; 
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[0025] FIG. 3 is a cross-sectional view of the mixing pipe of the gas combustion 
apparatus of FIG 2; 

[0026] FIG 4 is an exploded perspective view of a gas combustion apparatus of a 
laundry dryer according to a preferred embodiment of the present invention; 
5 [0027] FIG 5 is a front view (in a direction "A" of FIG 4) of the flame holder and 

mixing pipe shown in FIG 4; 

[0028] FIG 6 is a perspective view of the outlet end of the mixing pipe as shown in 
FIG 4; 

[0029] FIG 7 is an exploded perspective view of the outlet end of the mixing pipe as 
io shown in FIG 4; and 

[0030] FIG 8 is a cross-sectional view of the flame holder shown in FIG 5, taken 
along a line I-I. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
is [0031] Reference will now be made in detail to the preferred embodiment of the 

present invention, examples of which are illustrated in the accompanying drawings. 
Throughout the drawings, like elements are indicated using the same or similar reference 
designations where possible. 

[0032] Referring to FIG 4, illustrating a gas combustion apparatus for use in a 
20 laundry diyer according to the present invention, a gas supply pipe 23 for supplying gas is 
connected to a gas nozzle 22 from which the gas is injected into a mixing pipe 24 under the 
control of a valve 30 for controlling the amount of gas supplied to the gas nozzle. The 
mixing pipe 24, disposed in front of the gas nozzle 22, has a mixing passage 240 having 
tapered cross-section for mixing primary air with the gas injected from the gas nozzle. Thus, 
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the gas-and-air mixture flows into the mixing pipe's smaller inlet end, along the mixing 
passage 240, and exits through its larger outlet end to be directed toward a guide funnel 20. 
An igniter 50, such as a ceramic spark plug receiving a current signal for ignition, is disposed 
adjacent the outlet end to ignite the gas-and-air mixture exiting the mixing passage 240 of the 
mixing pipe 24, and may be attached to the mixing pipe or may be separately supported. A 
flame holder 760 for separating the flame produced by the igniter 50 is mounted in front of 
the outlet end of the mixing pipe 24. After installation, the orientation of the mixing pipe 24 
within the laundry dryer is inclined at a predetermined angle upward, from the inlet end to the 
outlet end, to facilitate the propagation of the flame. 

[0033] Referring to FIGS. 5-8, the flame holder 760 of the gas combustion apparatus 
of the present invention comprises an annular hub 761 and a plurality of outer wings 765 and 
767 radiating from the annular hub and having a predetermined interval. A pair of support 
arms 766 extend from opposite sides of the annular hub 761 to be fixed to the outer surface of 
the mixing pipe 24, such that the flame holder 760 is disposed at a predetermined distance 
forward of the outlet end of the mixing pipe. A center flame hole 762 is formed at the center 
of the annular hub 761, and a plurality of outer flame holes 763 are formed at a predetermined 
interval around the center flame hole. The annular hub 761 comprises a rounded inner edge 
761a protruding forwardly from the center of the flame holder 760 toward the guide funnel 20, 
i.e., in the direction of the flame, and a plurality of inner wings extending inwardly from the 
inner circumference of the rounded inner edge. The inner wings include a plurality of 
rearward bosses 764 each having a predetermined length d extending directly toward the 
mixing pipe 24, and a plurality of inward bosses 764a extending toward the center of the 
annular hub 761 to retard a backfiring of the flame. The inward bosses 764a may be formed 
by cutting away predetermined portions of the material forming the rearward bosses 764 and 
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spreading out the cut portions to be directed inward, such that the circumferential widths of 
the rearward and inward bosses fully occupy the inner circumference of the rounded inner 
edge 761a. The outer wings 765 and 767 comprise bent portions 765a and 767a, respectively, 
which are formed at the distal ends of the outer wings to be directed back toward the mixing 
pipe 24 and are inclined at a predetermined angle 0 with respect to a central axis of the mixing 
pipe and the annular hub 761 . 

[0034] The predetermined angle 9 of the bent portions 765a and 767a is preferably 
10°~30°. The arc of the outer wing 767 along the circumference of the annular hub 761, 
which is positioned to correspond to the position of the igniter 50, is at least twice that of any 
outer wing 765. The positioning of the outer flame holes 763 on the annular hub 761 
correspond to the outer wings 765 and 767, with one flame hole being elongated to 
correspond to the wide outer wing 767, and the inward bosses 764a are respectively disposed 
between the outer wings. Optimum dimensions of the flame holder 760, including the 
diameter of the center flame hole 762 and the surface areas of the outer wings 765 and 767, 
are determined based on operational results of a laundry dryer adopting the present invention. 

[0035] The flame holder 760 of the present invention facilitates the burning of the 
jetted mixture of gas and primary air from the mixing passage 240, such that a main flame is 
formed by the mixture jetting from the center flame hole 762 and around the annular hub 761 . 
The main flame is separated into a plurality of resultant flames by the outer flame holes 763, 
the gaps of the outer wings 765 and 767, and the gaps of the inner wings 764a and 764. The 
surface area of the resultant flames increases to facilitate the introduction of secondary air. 

[0036] Upon ignition, the outer wing 767 corresponding to the igniter 50 in 
conjunction with the bent portions 765a and 767a increases a temporary accumulation of the 
gas-and-air mixture behind the flame holder 760 while inhibiting its jetting speed. In doing 
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so, the largest accumulation of the gas-and-air mixture occurs behind the outer wing 767 to 
facilitate the initial ignition and thereby enhance an initial ignition power. Thus, the flame 
holder 760 according to the present invention enhances the initial ignition property. 

[0037] In the operation of a laundry dryer adopting the present invention, drying is 
performed through a combustion of gas to heat the air flowing into the drying chamber. To 
this end, gas is injected via the gas nozzle 22 into the internal passage 240 of the mixing pipe 
24 to be mixed with primary air entering the mixing pipe. Upon exiting the mixing pipe 24, 
the gas-and-air mixture diverges to be jetted from the center flame hole 762 of the flame 
holder 760 and around the annular hub 761. The thus jetted mixture is ignited by the igniter 
50 while continuing its divergent path through the center flame hole 762 and outer flame 
holes 763 and through gaps created by the outer wings 765 and 767 and the inner wings 764a 
and 764. 

[0038] Accordingly, the flame holder 760 of the gas combustion apparatus of the 
present invention separates the gas-and-air mixture into a variety of jetted streams having a 
complex geometrical configuration, so that the overall length of the flame is shortened and the 
contact area with secondary air is increased to enhance a mixing effect to accelerate 
combustion to provide a complete combustion of the gas to thereby generate a stable, blue 
flame of high temperature. By achieving a shortening of the flame, the present invention 
prevents lifting and overheating conditions. At the same time, the flame holder 760 also acts 
as a partition between the interior of the mixing passage 240 and the exit side of the mixing 
pipe 24, to prevent the backfiring of the flame, thereby preventing the flame from becoming 
unstable due to external influences. 

[0039] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 



AZ-2003-0263-US 

the invention. Thus, it is intended that the present invention cover such modifications and 
variations, provided they come within the scope of the appended claims and their equivalents. 
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